The pre sent investigation deals with pollen morphological study of flowering plants from Ramshej Fort, Mhasrul, Nasik, Maharashtra during the period of January 2016 to De cember 2016. Fresh flowers from diffe rent plants collected early in the morning before anthesis. Collected polle n grains treated by acetolysis technique and obse rved unde r light microscope for pollen morphological studies.The purpose of this survey work was to collect the pollen materials from different plants growing in the field and study of diffe rent pollen parameters such as shape , size, colpi and exine ornamentation.
INTRODUCTION
Palynology, the science of pollen obtained re al impetus after the discovery of the microscope . This is logical because the pollen grains are extreme ly tiny particles comparable to dust particles which cannot be seen by the naked eye. Polle n grain come in an infinite varie ty of shapes with complex surface orname ntation and occurs on almost every surface in nature. Discove ry of microscope by Robert Hooke in 1665 was a landmark in the development of science particularly palynology subsequent improvement in microscopy accelerated the study of pollen grains especially finer structure of polle n wall and its varied ornamentation patterns.
The polle n grains are smallest unit of the plants, which contain so many characters of taxonomic & phylogenetic importance. The shape & size of the pollen grains, germinal furrows & the number of germ pores are important taxonomic features, which are taken into conside ration in classification of plants.
Light microscopic studies give information on the extre me subsurface morphology & not the extre me surface of pollen grains. In recent ye ars the scope of pollen morphology has widened with advent of scanning electron microscopy (SEM) & with regards to unipalynous taxa, particularly the understanding of finer morphology is of fundame ntal of exine surface & ornamentation patte rn of the pollen grains. Now a days study of polle n is an important area of research. Various pollen morphological fe atures such as symmetry, shape, apertural pattern and exine configuration are very conservative features for the taxonomic assessment of the plant. Moreover some plants growing in the surroundings cause respiratory troubles or allergy in human beings, the pollen grains of which are responsible for allergy.
Pollen are ubiquitous in nature unlike other plant parts the y are highly re sist to decay the y occur buried deep in rocks ground surface water and air indoor and outdoor including the uppe r atmosphere. Besides this pollen find their way through nasal and oral cavity to the digestive tract of humans and animal causing various degrees of discomfort. Pollen has the longest geological history as the y are we ll prese rved in rock as old as 400 million years. On account of these unique characte rs pollen and spores are often referred as nature's finge rprint of plants (Be ra et. al., 2007 : Singh, 2004 .
Pollen biology encompasses pollen production, their transfe r to the stigma or pollination and details of polle n pistil interaction leading to fe rtilization and seed se t. Any break in these sequential events affe cts seed and fruits se t. Pollen biological studies are a pre re quisite for any program aimed at optimization and improvement of the yie ld of crop plant. Pollination ecology is also a part of pollen biology which involves the study of various aspects dealing with efficient pollination (Chauhan, 2006) . Polle n biotechnology is one of the techniques employed to study pollen biology for crop production and improvement. Pollen biotechnology is one of the most challenging areas of plants reproductive biology and plays an important role in c rop improvement programs (Perveen, 2006) .
No surve y is carried out with re spect to pollen morphological studies from Ramshej Fort, Mhasrul, Nasik, Maharashtra. Therefore this work will be useful for preparation of pollen calendar.By conside ring immense importance of pollen morphological studies in relation to allergy, present work is undertaken for ligh t microscopic studies of different pollen grains Plants such as Parthenium hysterophorous ,Alternanthera cicilis Hibiscus panduriformis ,Plumbago zelanica ,Malvastrum spp. ,Lantana camera ,Argyreaya species ,Cassia occidentalis, Brassica campestris ,Laiunea sarmenosa Cordiospermum heicabum ,Merremia species ,Vernonia cineraria ,Tridax procumbens ,Zenia pinnata ,Smithea spp. ,Ribulus tenestris, Desmodium scopiurus ,Macroptilium uniflorum ,Euphorbia geniculata, Ageratum conyzoides ,Peristrophe paniculata ,Borrahavia diffusa ,Ipomea marginata , Sonchus oleraceus ,Oxalis coniculata , Synedrela nudiflora ,Euphorbia hirta ,Cantarium meyeri were collected and pollen morphology was studied by acetolysis me thod (Erdtman, 1952) .
b) Preparation of glycerin jelly
Pollen from the known plant is shaken on to a microscope slide or the anthers are placed on a slide and a drop of ethe r is added to dispe rse the pollen. Any visible particle s that are large r than the pollen grains should be removed. Drops of e ther are then carefully run over the pollen from a pipette. This will dissolve any oil in the pollen and carry it to one side whe re it can wipe off or whe re the solution can be absorbed by the tissue . Then two drops, one of warmed, stained jelly and anothe r of unstained je lly, are placed on the polle n by means of a glass rod. A cove r slip is carefully positioned on top, one edge lowe red first to avoid trapping air bubbles. The slide is left on a warm plate for about ten minutes. The jelly should be just sufficient to fill the space under the cover slip Glycerin je lly is prepared by dissolving seven gm. of gelatin in 42ml of cold distilled water. 50ml of glycerin is added, warmed ge ntly and stirred until it is dissolved; 0.5 gm. of phenol is then added to prevent the growth of mould. To pre pare the stained glyce rin jelly, 0.1 gm. of basic fuchsine is dissolved in 10ml of alcohol (methylated spirit). This stain is then added dropby-drop to the glyce rin je lly until a clear pink color is produced.
A few hrs. later, when the je lly has finally set, any surplus should be cleaned off with water. The cove r slip is the n sealed along the edges with clear nail varnish or paraffin wax. Thus treated, the slides will last for many years. c) Acetolysis of pollen grains (Erdtman, 1952) The fresh mate rial consisting of full flowers or anthers were placed in test tube , crushed with glass rod in 70% alcohol and the n filtered. The sediment left in the test tube after decantation of alcohol is covered with glacial ace tic acid, centrifuged and the sediment covered with fresh ace tolysis mixture prepared by mixing 9 parts of ace tic anhydride and 1 part of concentrated sulphuric acid, the late r being put drop by drop. The tube with the mixture is placed in a hot water bath until the pollen grains become brownish black. The test tube was the n cooled and centrifuged and this centrifuged acetolysis mixture was decanted and again centrifuged with glacial acetic acid and then decanted. This procedure was repeate d 2-3 times with distilled water. After decanting water, 50% glyce rin was added and centrifuged, small quantity of glycerin jelly was placed on warming the slide, ge ntly pollen sample was added from te st tube ; it was the n covered with cove r slip, the slide thus was sealed with paraffin wax and then kept for microscopic observation.
The microphotographs of the pollen grains were taken by a microscope (Make Olympus and Mode l -CX 2 li and Number 12M268). The terminology of pollen is followed from Bhattacharya et. al. (2009 ), Erdtman (1952 ) Faegri (1964 , Kre mp (1965) and Moore and Webb (1978) .
RESUL T AND DISCUSSION
The present investigation deals with pollen morphological studies of flowering plants growing atRamshe j fort,Mhasrul, Nashik during the period of January 2016 to Dece mber 2016. Fresh flowe rs from different plants collected early in the morning before anthesis. Collected pollen grains treated by acetolysis te chnique and observed under light microscope for pollen morphological studies. The purpose of this survey work was to collect the polle n mate rials from different plants growing in the field and study of different pollen parame te rs such as shape , size, colpi and exine ornamentation. Total 30 types of polle n grains from different plants collected which are tabulated in Table -1 and Photoplates I -V, Photo no. -30 Out of these pollen types 7 belonging to Asteraceae, 3 from Malvaceae, 3 from Convolvulaceae, 3 from Fabaceae , 2 from Euphorbiaceae and one from Amaranthaceae, Plumbaginaceae, Verbenaceae, Caesalpinacaea, Brassicaceae , Sapinadaceae, Zygophylacaeae, Boraginaceae, Acanthaceae, Aste raceae, Oxalidaceae and Ge ntiaceae family respectively.
The present study is useful in the preparation of a comple te pollen calendar in diffe re nt seasons of the area under investigation. A pollen calendar is useful for allergy clinics (Tilak, 2012) . Almost all the plants such as Argyeaya species, Cassia occidentals, Brassica campestris shows 3-colporate type of pollen grains (Keshavarzi e t. al., 2012) . Earlier Agashe (1975) reported the polle n morphology of Parthenium hysterophorus by light microscopic studies
In the previous study (Pal, 1992; Pal e t al., 1993a Pal e t al., , 1993b it has been shown that the taxa having tricolporate pollen grains reveals their advanced status whereas taxa with polyad or colpate type of pollen grains shows its primitive status in the evolutionary scale . Thus the taxonomic assessment of the Brassicaceae is valuable diagnostic features in species de limitation.Brassica campestris having tricolporate polle n grains may be conside red as in advanced status whereas Cassia occidentalis has primitive status in scale of e volution. The Brassica campestris are allergenic in nature (Chakroborty e t al., 2005 Talukdar et al., 2012) .Plant pollen is one of the most common causes of seasonal alle rgic disease worldwide. Parthenium hysterophorus flower pollen has allergic effe cts on animal.
Among the collected taxa 9 shows trizonocolporate type, 4 shows polyzonoheterocolporate type and one exhibits tetrazonocolporate type of polle n grains. Tetrazonocolporate type of polle n grain is found in Argyreya species.All the taxainvestigated pre sently are characterized by more or less radially symme trical, oblate to prolate type of pollen grains. Polle n morphologically varies from lalongate-circular to lolongate type. The colpal margin of Cassia occidentals,Hibiscus panduriform is associated with e xinal thickening. Structurally the exine of 18 species is crassinexinous with clearly disce rnible tegillate organization and the exine surface of the grains varie s from faintly reticulate to reticulate type. The present study is use ful in the preparation of a comple te polle n calendar in diffe re nt seasons of the are a unde r investigation. A pollen calendar is useful for allergy clinics (Tilak, 2012) . Pollen calendar is compiled based on data and knowledge obtained from field botanical survey of the area unde r investigation combined with data from aeropalynological survey (Agashe, 2012) .
Thus the taxonomic assessment of the species investigated is possible considering the pollen parame te rs. Howeve r, the data from other field of study like cytological, se rological, biochemical and immunological might strengthen this taxonomic assessment of the species. On the basis of pollen parameters the pre sent inve stigated taxa like Parthenium hysterophorus, Plumbago, Lantana camara, Argyra spp., Cassia occidentalis and Brassica campestris having tricolporate pollen grains may be considered as in advanced status whereas Acacia auriculiformis has primitive status in scale of evolution. The colporate structures could be noticed very clearly in acetolysed pollen grains. The prepared pollen slides of the taxa investigated may be used as reference slides for ide ntifying the pollen grains captured from air. Aerobiologists reported that the polle n grains of Alstonia scholaris, Catharanthus ro seus, Acacia auriculiformis, Moringa oleifera, Carica papaya, Mangifera indica and Brassica campestris are allergenic in nature (Chakroborty et al., 2005 Talukdar e t al., 2012) .
Plant pollen is one of the most common causes of seasonal allergic disease worldwide. Mango flowe r pollen has allergic effects on animal (Talukdar et al., 2012) . The polle n grains showed the prominent spines throughout the surface of the exine and are subspheroidal in shape and tricolpate with th ree germinal apertures, which are common characteristic features of advanced dicot plants. 
